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Claims 

What is claimed is: 

1. An apparatus for radla/ly expanding and plasties IJy deforming an expandable tubular 
member, comprising: 

a support member; 

a cuttrng device for cutting the tubular member coupled to the support member; 
an expansion device far radially expanding and plastically deformtng the tubular 

member coupled to the support member: 
a locking device for locking the position of the tubuJar member relative to the support 

member, and 

an actuator for displacing the expansion device relative to the support member; 
wherein the actuator comprises: 

a first actuator for pulling the expansion device; and 
a second actuator for pushing the expansion device. 
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apparatus forradiaWy expanding and plastically deforming an expandable tubular 



member^ comprising: 

a support member; 



an expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member; 
an actuator coupled to the support member for displacing the expansion device 

relative to the support member; and 
a locking device for locking the position of the tubular member relative to the supp 

member comprising one ormor^ locking elements for engaging an Interior 

surface of the expandable tubuiar member 
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95. An apparatus for radially expanding and pfastically deformfng an expandable tubular 
member, compnsfng! 

a support member; 

an expansion device for radially expanding and plasticaHy deforming the tubular 

member coupled to the support member; 
a sea/mg assembly for sealing an annulus defined belween the support member and 

th& tubular member; 

a locking device for locking the position of the tubular member relative to the support 
member; and 

an actuator for displacing the expansion device relative to the support member; 

wherein the actuator comprises: 

a first actuator for pu/IIng the expansion device; and 
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a seconcf actuator for pushing the expansion device. 
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142. An apparatus for radially expanding and plastically deformmg an expandable tubular 
member, comprising: 

a support member; 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the Support member; 
a second expansion device for radially expanding and plastically deforming the 

tubular member coupled to the support member; 
a locking device for locking the position of Ihe tubular member relative to the support 
member; and 

an actuator for dfepfacing the expansion device relative to the support memben 
wherein the actuator comprises: 
a first actuator for pulJing the expansion device; and 
a second actuator for pushing the expansion device. 
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191. An apparatus for radially expanding and plastfcaHy deforming an expandable tubular 
member, comprising: 

a support member; 

expansion device for radlaJiy expanding and pfastically deforming the tubuFar 



member coupled to the support member: 
a packer coupled to the support member; 

a teckrng device for locking the pos/tion of the tubular member relative to the support 

member; and 

an actuator for dfsplacing the expansion device relative to the support member; 

wherein the actuator comprises: 

a first actuator for pulling the expansion device; and 

a second actuator for pushing the expansion device. 
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33a. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

positioning the tubular member wiihin a preexisting structure; 

radially expandfng and plastically deforming a lower portion of the tubular member to 
form a bell section; 

radially expanding and plastically deforming a portion of the tubular member above 
the bell section; 

vy^ep^fp positioning the tubular member within a preexisting structure comprises 



locking the tubular member to an expansion device. 
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424- (Canceled) 
425. (Canceled) 
426- (Canceled) 

427. (Canceled) 

428. (Canceled) 

429- (Canceled) 

430- (Canceled) 
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431, (Canceled) 
4.32, (Canceled) 
433. (Canceled) 
434- (Canceled) 

435. (Canceled) 

436. (Canceled) 

437. (Canceled) 
438- (Canceled) 

439. (Canceled) 

440. (Canceled) 

441. (Canceled) 
) ]j 442. (CanceFed ) 

443- (Canceled) 
444. (Canceled) 

445- (Canceled) 

446- (Canceled) 

447. (Canceled) 

448. (Canceled) 
449- (Canceled) 
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450. (Canceled) 

451. (Canceled) 

452- (Canceled) 

453- (Canceled) 
454p (Canceled) 
455. (Canceled) 
456- (Canceled) 

457. (Canceled) 

458. (Canceled) 
459- (Canceled) 

460. (Cancefed) 

461. (Canceled) 
462- (Canceled) 

463. (Canceled) 

464. (Canceled) 

465. (Canceled) 

466. (Canceled) 

467. (Canceled) 
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46B. (Cancelod) 
469. (Canceled) 
470- (Canceled) 
471. {Canceled) 

472- (Canceled) 

473- (Canceled) 

474. (Canceied) 

475. (Canceled) 

476. (Canceled) 

477. (Canceled) 
478- (Canceled) 



479- (Canceled) 
480. (Canceled) 
481- (Canceled) 

482. (Canceled) 

483. (Canceled) 
464. (Canceled) 

485. (Canceled) 

486. (Canceled) 
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487. (Canceied) 
458- (Canceled) 

489. (Canceled) 

490. (Canceled) 

491- (Canceted) 

492- (Canceled) 
493. (Canceled) 

494- (Canceled) 

495- (Canceled) 
496. (Canceled) 

497- (Canceled) 

498- (Canceled) 

499- (Canceled) 

500. (Canceled) 

501. (Canceled) 

502. (Canceled) 
503- (Canceled) 
504. (Canceled) 
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505. (Canceled) 
505- (Canceled) 
507, (Canceled) 
50S- (Canceled) 

509. (Canceled) 

510. (Canceled) 

511. (Canceled) 
512- (Canceled) 
513. (Canceled) 
514- (Canceled) 
515. (Canceled) 

^ 516, (Canceled) 

517- (Canceled) 

518- (Canceled) 

519- (Canceled) 
520. (Canceled) 
521- (Canceled) 

522. (Canceled) 

523. (Canceled) 
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524. (Canceled) 

525. (Canceled) 
52S- (Canceled) 

527. (Canceled) 

528. (Canceled) 
529- (Canceled) 

530. (Canceled) 

531 . (Canceled) 

532. (Canceled) 

533. (Canceled) 

534. (Canceled) 
535^ (Canceled) 

536- (Canceled) 

537- (Canceled) 

538. (Canceled) 

539. (Canceled) 
540- (Canceled) 
541. (Canceled) 
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542. (Canceled) 

543. (Canceled) 

544. me apparatus of daim 1 , wherein the locking device comprises: 
a housing defining a pluraiity of circumferentially spaced apart openings; 
a plurality of drcumferentially spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 
interior surface of the expandable tubular member, and 
a plurality of spring elements coupled to the housing for biasing corresponding 
'$ locking elements out of engagement with the interior surface of the 

expandable tubular member. 

545. (Canceled) 

546 The apparatus of claim 544. wherein the locking device further comprises: 

a fluid powered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elementS- 

547. (Canceled) 

548 The apparatus of claim 544. wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetermined value. 

549. (Canceled) 

550. The apparatus of claim 1 . wherein at least one of the flrat and second actuators 
comprise: 

a locking device for locking the position of the tubular member relative to the support 
member- 

551 , (Canceled) 

552, (Canceled) 
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553. (Canceled) 

554. (Canceled) 

555. (Canceled) 

556. (Canceled) 

557. The apparatus of daim 550, wherein the locking device comprises: 

a housing defining a plurality of circumferentially spaced apart openings; 
f) a plurality of circumferentially spaced apart lodging elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 
interior surface of the expandable tubular member; and 
a plurality of spring elements coupled to the housing for biasing corresponding 
locl^^ing elements out of engagement with the interior surface of the 
expandable tubular member. 

558. (Canceled) 

559. The apparatus of claim 557. wherein the locking device further comprises: 

a fluid powered actuator coupled to the housing for dispJacing the locking element 
retainer relative to the locking elements. 



560. (Canceled) 

561. The apparatus of claim 557. wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements rT a sensed operating 
condition exceeds a predetermined value. 

562- (Canceled) 

563. (Canceled) 

564. (Canceled) 

565. (Canceled) 
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566- (Canceled) 
567, (Canceled) 
668- (Canceled) 

569. (Canceted) 

570. (Canceled) 
571 - (Canceled) 
572- (Canceled) 

573, (Canceled) 

574. (Canceled) 
675. (Canceled) 

576 The apparatus of claim 50, wherein the actuator comprises: 

' a locking device for locking the position of the tubular member relative to the support 
member 

wherein the locking device comprises: 

one or more locking elements for engaging an mterlor surface of the expandable 

tubular member; and 
one or more spring elements for biasing corresponding locking elements out of 

engagement with the interior surface of the expandable tubular member. 

577. (Canceled) 

578. (Canceled) 

579 The apparatus of claim 576. wherein the locking device further comprises: 

a fluid powered actuator ibr displacing the locking element retainer relative to the 
locking elements. 
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580. (Canceled) 

581 . The apparatus of claim 576, wherein the locking device further comprises: 

a pressure sensor for displacing the locking element retainer relative to the locking 
elements if a sensed operating condition exceeds a predetermined value. 

582. (Canceled) 

, 583. The apparatus of claim 576, wherein the locking device comprises: 

t3 a housing defining a plurality of circumferentially spaced apart openings; 

a plurality of circumferentially spaced apart locking elements coupled to the housing 
that extend into corresponding openings of the housing for engaging an 
Intenor surface of the expandable tubular member: and 
a plurality of spring elements coupSed to the housing for biasing corresponding 
locking elements out of engagement with the interior surface of the 
expandable tubular member. 

584. (Canceled) 

585. The apparatus of claim 583, wherein the locking device further comprises: 

a fluid powered actuator coupled to the housing for displacing the locking element 
^.■yj retainer relative to the locking elements. 

586. (Canceled) 

587. The apparatus of claim 583, wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetenmined valuo- 

588. (Canceled) 

589. (Canceled) 
590» (Canceled) 
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591. (Canceled) 

592. (Canceled) 

593. (Canceled) 

594. (Canceled) 

595. The apparatus of Claim 50. wherein the locking device comprises: 
a housing defining a plurality of circumferentially spaced apart openings; 

^ a plurality of circumferentia!fy spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 
Interior surface of the expandable tubular membor; and 
a plurality of spring elements coupled to the housing for biasing corresponding 
locking elements out of engagement with the interior surfece of the 
expandable tut>ular member. 

596. (Canceled) 

597. The apparatus of claim 595, wherein the locking device further comprises: 
a fluid powered actuator coupled to the housing for displacing the locking element 

retainer relative to the locking elements. 

598. (Canceled) 

599. The apparatus of claim 595, wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetermined value. 

600- (Canceled) 

601. (Canceled) 

602. (Canceled) 

603. (Canceled) 
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604. (Canceled) 

605. CCanceled) 

606. (Canceled) 

607. The apparatus of claim 95, wherein the locking device comprises: 

a housing defining a plurality of circumferentiaily spaced apart openings; 
a plurality of circumferentlally spaced apart locking elements coupled to the housing 
:) that extend into corresponding openings of the housing for engaging an 

interior surface of the expandable tubular member; and 
a plurality of spring elements coupled to the housing for biasing corresponding 

locking elements out of engagement with the interior surface of the 

expandable tubular member. 

608. (Canceled) 

609. -me apparatus of claim 607, wherein the locking device further comprises: 

a fluid powered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elements. 



61 0. (Canceled) 



61 1 -me apparatus of claim 607, wherein the locking device further comprises; 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetermined value. 

612. (Canceled) 

613. The apparatus of claim 95. wherein at least one of the first and second actuators 

comprise: 

a locking device for locking the position of the tubular member relative to the support 
member; wherein the locking device comprises: 

one or more locking elements for engaging an interior surface of the expandable 
tubular member; and 
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one or more spring elements far biasing corresponding locking elements out of 
engagement with the interior surface of the expandable tubular member. 

614. (Canceled) 

615. (Canceled) 

616. The apparatus of claim 613, wherein the locking device further comprises: 

a fluid powered actuator for displacing the iocking element retainer relative to the 
[ocking elements. 

} 

617. (Canceled) 

618. The apparatus of claim 613, wherein the locking device further comprises! 

a pressure sensor for displacing the locking element retainer relative to the locking 
elements if a sensed operating condition exceeds a predetermined value. 

619. (Canceled) 

620. The apparatus of claim 613, wherein the iocking device compriees: 
a housing defining a plurality of circumferentialiy spaced apart openings: 
a plurality of circumferentialiy spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 
Interior surface of the expandable tubular member, and 
a plurality of spring elements coupled to the housing for biasing corresponding 
locking elements out of engagement with the interior surface of the 
expandable tubular member. 

621. (Canceled) 

622. The apparatus of claim 620, wherein the locking device further comprises: 
a fluid powered actuator coupled to the housing for displacing the locking element 

retainer relative to the locking elements. 



623. (Canceled) 
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624. The apparatus of claim 620. wherein the locking device further compnses: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetermined value. 

625. (Canceled) 
626- (Canceled) 

627. (Canceled) 

628. (Canceled) 

629. (Canceled) 

630. (Canceled) 

631. (Canceled) 
©32. (Canceled) 

633, (Canceled) 

634. (Canceled) 
636. (Canceled) 

636. (Canceled) 

637. (Canceled) 

638. (Canceled) 

639. (Canceled) 

640. (Canceled) 
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641 . (Canceled) 

642. (Canceled) 

643. (Canceted) 

644. (Canceled) 

645. The apparatus of claim 142, wherein the locking device comprises: 

a housing defining a plurality of circumferential ly spaced apart openings; 
^ a plurality of clrcumferentially spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 
interior surface of the expandable tubular member; and 
a plurality of spring elements coupled to the housing for biasing corresponding , 
locking elements out of engagement with the interior surface of the 
expandable tubular member, 

646- (Canceled) 

647 The apparatus of claim 645. wherein the locking device further comprises: 

a fluid powered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elements. 



648. (Canceled) 



649 The apparatus of claim 645, wherein the locking device further comprises: 

a pressure sensor coupied to the locking element retainer for displacing the locking 
element retainer relative to the locking elements if a sensed operating 
condition exceeds a predetermined value. 

650. (Canceled) 

651 . The apparatus of claim 142. wherein at least one of the first and second actuators 
comprise: 

a locking device for locking the position of the tubUJar member relaftive to the support 
member; wherein the locking device comprises: 

one or more locking elements for engaging an interior surface of the expandable 
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tubular member; and 
one or more spring elements for biasing corresponding locking elements out of 
engagement with the Interior surface of the expandable tubular member. 



652. (Canceled) 
653- (Canceled) 

654 The apparatus of claim 652. Wherein the looking device further comprises: 

a flu^ powered actuator for displacing Ihe iocklng element retainer relative to the 
locking elements. 

655. (Canceled) 

656 The apparatus Of claim 652, wnerein"the»ocking device further comprises; 

a pressure sensor for displacing the locking element retainer relative to the locking 
elements if a sensed operating condHlon exceeds a predetenttined value. 

657. (Canceled) 

658 The apparatus of claim 651 , wherein the locking device comprises: 

a housing defining a plurality of circumferentially spaced apart openings; 

a plurality of drcumferentially spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 

interior suri=ace of the expandable tubular member; and 
a plurality of spring elements coupled to the housing for biasing corresponding 

locking elements out of engagement with the interior surface of the 

expandable tubular member. 



659. (Canceled) 

660 The apparatus of claim 658. wherein the locking device further comprises: 

■ a fluid powered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elements. 



661 . (Canceled) 

191 

AME^ED SHEET 

PAGE 105/124 * RCVD AT 12/15/2005 12:43:00 PM [Eastern Standard Time]* SVR:USPTO-EFXRF.6/27* DNIS:2733201 * CSID:713 547 2600 * DURATION (nim-ss):22-32 



P C T y II J S Q 114 :l ± 9 '7 3 ,« :IL S :L 2 E!i Ell O 5 

12/15/2005 12:02 FAX 713 547 2800 HA.yNES&BOONE SllOe 

25791.277,02 

662, The apparatus of claim 658, whorein the locking device further comprises: 

a pressure sensor coupled to thei locking element retainer for displacing the locking 
element retainer relative to the looking elements if a sensed operating 
condition exceeds a predetermined value. 

663 » (Canceled) 

664. (Canceled) 

665. (Canceled) 

666. (Canceled) 

667. (Canceled) 
66B. (Canceled) 

669. (Canceled) 

670. (Canceled) 

671 . (Canceled) 

672. (Canceled) 

673. (Canceled) 

674. (Canceled) 

675. (Canceled) 

676. (Canceled) 

677. The apparatus of claim 191 , wherein the locking device comprises: 

one or more locking elements for engaging an interior surface of the expandable 

tubular member; and 
one or more spring elements for biasing corresponding locking elements out of 

192 

PAGE 106/124 * RCVD AT 12/15/2005 1 2:43:00 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/27 * DNIS:2733201 * C8ID:713 547 2600 * DURATION (ninfi-ss):22-32 



P C T y U S 10 »4-./" i :IL '9 :7 3 



\PEWUS 



12/188/2 005 12; 03 FAS 713 547 2600 HAYNES&BOONE 121107 



25791.277.02 

igagement with the interior surface of the expandable tubular member. 



enc 



678. (Canceled) 

679 The apparatus of claim 677. wherein the locking device further comprises; 

a fluid powered actuator for displacing the lodging element retainer relative to the 
lodging elements. 

680. (Canceled) 

681 The apparatus of claim 677. wherein the locking device further comprises: 

a pressure sensor for displacing the locking element retainer relative to the locking 
elements if a sensed operating condition exceeds a predetennined value. 

682. (Canceled) 

683. The apparatus of claim 1 &1 . wherein the locking device comprises: 

a housing defining a plurality of circumferentially spaced apart openings: 

a plurality of circumferentially spaced apart locking elements coupled to the housing 

that extend into corresponding openings of the housing for engaging an 

interior surface of the expandable tubular member; and 
a plurality of spring elements coupled to the housing for biasing corresponding 
^ ) locking elements out of engagement with the interior surface of the 

expandable tubular member. 

684. (Canceled) 

685. The apparatus of claim 683. wharein the locking device further comprises: 

a fluid powered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elements. 

686. (Canceled) 

687. The apparatus of claim 683, wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the looking 

element retainer relative to the locking elements if a sensed operating 

condition exceeds a predetermined value. 
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6S8. C^anceled) 

689. The apparatus of Cairn 1 91 . wherein least on. of the first and second actuators 

rrrjing device for iocking the position of the tubular member relative to the support 
member; wherein the lodging device comprises: 

one or more locking elements for engaging an interior surface of the expandable 

tubular member; and 
one or more spring element for biasing corresponding locking elements out of 
engagement With the interior surface of the expandable tubular member. 

690- (Canceled) 
691 . (Canceled) 

692 -me apparatus of Claim 689. wherein the looking device further comprises: 

■ a fluid powered actuator for displacing the locking element retainer relative to the 

locking elements. 
693. (Canceled) 

694 The apparatus of claim 689. Wherein the locking device further comprises: 

a pressure sensor ibr displacing the locking element retainer relative to the .ock.ng 
elements if a sensed operating condition exceeds a predetermined value. 

695. (Canceled) 

696 The apparatus of claim 689. wherein the locking device comprises: 

a housing defining a plurality of circumferentially spaced apart openings: 

a plurality of circumferentially spaced apart locking elements coupled to the hous.ng 
that extend into corresponding openings of the housing for engaging an 
interior suri=ace of the expandable tubular memben and 

a plurality of spring elements coupled to the housing for biasing con^sponding 
locking elements out of engagement with the interior surface of the 
expandable tubular member. 
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697. (Canceled) 

698. The apparatus of claim 696, wherein the locking device further comprises; 

a fluid po\A/ered actuator coupled to the housing for displacing the locking element 
retainer relative to the locking elements. 

699. (Canceled) 

700. The apparatus of claim 696, wherein the locking device further comprises: 

a pressure sensor coupled to the locking element retainer for displacing the locking 
'r :l element retainer relative to the locking elements if a sensed operating 

condition exceeds a predetermined value. 

701. (Canceled) 

702. (Canceled) 

703. (Canceled) 

704. (Canceled) 
705- (Canceled) 

706. (Canceled) 

707. (Canceled) 

708. (Canceled) 

709. (Canceled) 

710. (Canceled) 
T1 1 . (Canceled) 
712. (Canceled) 
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713. (Csnceled) 

714. (Canceled) 

715. (Canceled) 
716- (Canceled) 
717. (Canceled) 
718- (Canceled) 
719. (Canceled) 
720- (Canceled) 

721 . (Canceled) 

722. (Canceled) 
723- (Canceled) 

724. (Canceled) 

725. (Canceled) 

726. (Canceled) 

727. (Canceled) 
728- (Canceled) 

729. (Canceled) 

730. (Canceled) 

731 . (Canceled) 



HAYNES&BjaQNE 



iPEm 
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732. (Canceled) 

733. (Canceled) 

734. (C&riceled) 

735. (Canceled) 

736. (Canceled) 

737. (Canceied) 
738- (Canceled) 
739. (Canceled) 
740- (Canceled) 

741 . (Canceled) 

742. (Canceled) 
743- (Canceled) 

744, (Canceled) 

745. (Canceled) 
746- (Canceled) 
747. (Canceled) 
74B- (Canceled) 
749- (Canceled) 
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750. (Canceled) 



751. (Canceled) 

™»,od o. d3,m 33.. .o*ng .Ho tubular ^mb., .o a. .xpan.io„ ..vice 
'^"'^ me pos,«on o. ..e .ubular mamber ..i..lve .o a suppo« member. 
,e3 Tbe ™..o. Of «ai. 762. wbe.i. me posl«o. Cihe «.bu, »ber re,a«vs 

spaced apart locations. 
754 Th. method of claim 753. wner.ln engaging the interior surface of the tubular 

spaced apart locattone ns,ng one or more engagement members. 

^ memod or c,a,m 754. whe^n me engagement members are biased out 
engagement witti the tubular member. 

„e Tne m,tt.o. Of .a,m v*ere,n ^ng tbe pos«on of me tubular member re,am,e 
U ,o a -P-^- — - „3mber ™,a„ve to .t,e support member If an 

operating condition exceeds a predetermined amount. 

.... Tbe method o, Calm 75S. wbereln losing me poslUon of me tubular member re,at^« 

to a support nnember connprises: r^^lative to the support member if an 

unlocking the position of the tubular member -'^'^^ ^^ ^^^^^ predetermined 
operating condition within the tubular member exceeds p 

amount. 

to a support member comprises: ^„„«„™nt with the tubular momber 

releasing the engagement members from engagement w,^ m 

relative to the support member If an oper^t,ng condrt.on exceeds 
predetermined amount. 

1 So 
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759. (Cancelled) 

760. (CanceHed) 

761. (CanceUed) 

762. (Cancelled) 

763. (Cancelled) 
764- (Cancelled) 

765. (CanceHad) 

766. (Cancelled) 

767. (Cancelled) 
768- (Cancelled) 

769. (Cancelled) 

770. (Cancelled) 

771 . (Cancelled) 
772- (Cancelled) 

773. (Cancelled) 

774. (Cancelled) 

775. (Cancelled) 

776. (Cancelled) 
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777, (Cancelled) 

„S. An apparatus for ^.^»y expanding and p,as«oa.^ defending an exp.nda«. tu.u,.r 

member, comprising: 

' ZTZr^r cumng tn. tubular member coupled .o support member, 
:„tpanrnl.« for L..^ expanding and pl.s„oa«v deformln. tubular 

member coupled to the support member; and ^ k , 

, g^pp^JLoe J..PPlna the tubular member ooupled to *e support member. 

„a The appa,«u» o, oUllm 778, v*e,.ln the gdpplng devloa compHees e plurality of 

movable gripping elements, 

7ao. The apparatus o, claim 779, wherein the gripping element, are moveable m a radla. 
dlreotlon relative to the support member. 

781 . The appa^ o. Calm 778. ^-n «,e gripping elements are moveable .n an axle, 
direction relative to tlie support member. 

,e2 T.. apparatus of Cai. 779, wherein the .ripping eien^ents .re moveable in a radia. 
and an axial direction relative to the support member. 

ra3 The apparatus of claim 779, wherein the gripP^g elements ar^ moveable from a f,rst 
783, 1 r^e appardiw=. . »^^*ition the ariDDinq elements do not 

po^uon to a second --■^::^:::;:zz :2^:z.i'^ ^o 

engage me U^bular member. '^^^^^Z, Z movementfrom me «ret poe«lon «. the 
engage the tubular member, end where,n. du nng ^ 
second position, the gripping elements move in a radial and an a«lal a m 

support member. 

784 The apparauis of dalm 779. v,he-eln the ghpping element, are '^-^-^^'"^^ 
784. The appaia elements do not 

^"""r,:— rrwher: .: .ne second position, the gdpplng elemante do 
'""'"^re rule ™mb.; and wherein, dudng me ™vemant.^m the flrB, posiUontothe 
::::"pp.. alements move ,n a radia, d^n -elat^e tothe support 

member. 

705. The apparatus of daim 773. wherein the gripping elements are moveable from a .r.t 
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. »,h»rein In the first position, the grippino elements do not 

posuicn to e portion, the glPPlng e-ements do 

:r : o.r :;p.n e,e.e„. .ove ,„ an e.a, d,.=.,on .,e.ve to »,e .uppo„ 



member. 



. H«im 779 wherein, if the tubular member Is displaced in a first 
786. The apparatus of claim 779, wherem wherein, if the tubular 

axla. direction, the gripping device grip, the -^^^^^"^^^^ tubular 
member is displaced in a second axiel d.rection, the gripping 



member. 



^ ..o=,,tus Of olain, 779. wherein the gripping eianients are moveable from a fit^t 
7B7. Th. ^PP^-^^ Jhe-iln In me f,r=t position, the gripping elements do no. 

'.utTr m^rCri the second posi«on. the gripping elements do 
:::::: Tere^ ana wnerem. .he gnppmg .ements are hiased to regain ,n .he 



first position. 

T8B The appan=.us of daim 779. wherein the gripping device further -omprtsas^ 
rarator fbr moving the grtPE-ng elements ^ a .... position to a second 

^erelndl. posl«on. the g.pping elements do no. engage ^ tabular 

5 „he..in"inre'recond posHlon, me gripping elemen.s do engage the tubular 

inember; and 
whereir^ the actuator is a fluid powered actuator. 

.89. An apparatus for radiai.y expanding and plastically deforming an expandable ..buiar 
member, comprising; 

: rZ""; cutting ^ tubular me„*er r„upied to the support r„en,ben 
i:^Z^Zl^ radially expanding and piasticaiiy defom,lng the tubular 
member coupled to the support member; and , . ,„ „^ 

a sealing device for sealing an Interface with the tubular member coupled <o me 

^herel^rrrr^ce seals an annuius de^es be.^n .e suppo. member 
and the tubular member. 
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T90. An .ppa..«» <br «di.ny e=<p..dlng and p,a.«ca»y d.fcnnina an expandable .,bu,.r 

member, comprising: 

° TrcTdX'f^ cu*^ .ubular n^r.ber »up,od ,o support n,e^ben 
::Z^.1Z ^ Lany expand., and p,as.ea»v de,o„.,n. ,na .bu,a. 

member coupled to the support member; and 

memoer coup member relative to the support 

a locking device for locking the position of the tubular memoe 

memtier. 

™, An appaca^ for ,ad,a«v expanding and plasUeaUy dafarnnlng an axpandabta Wbplar 

J member, comprising: 

: X'dXt =u«>n. .be ,ubu,ar .e.ber coup,ed .o .a 3uPPo. n^ben 
:„tZ=- davlce for .d.l.v expanding and p,as„=a«y da^om^ng tt,e .ubular 

member coupled to the support member, and 
a packer assembly coupled to the support member. 

792. The apparatus of claim 791 , wherein the packer assembly comprises: 

: r^er cTntol device for controlling the operation of the packer coupled to the 
support member. 

793. The apparatus Of Claim 792. Wherein the packer comprises: 

a support member defining a passage; _^„H«r- 
• ' „ =. valve coupled to an end of the support member. 

:rre'':zL:rp:r:L.an.3n.yab,y»up,=d»«,a,uppor,^ 

a a«d,ng sLva .alva movably poaWonad v.»h.n «a passage o, «,a support nnember. 

apparatus of claim 792. wherein the pacKer contn.1 device comprlsest 

a support memben . 
one or more dr.g blocks releasably coupled to the support member; and 
a stinger coupled to the support member for engaging the packer. 

795. The apparatus of claim 792. wherein the packer comprises: 
a support: member defining a passage; 

a Shoe comprising a float vah/e^up.ed to an end of the support member. 



794. The 
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one or more compressible packer elements movably coupled to the support 

member; and 

a Gliding sleav. vaWe positioned within the passage of the support merr^ber, 
and 

wherein the packer control device comprises: 
a suDDort member; 

oT »r ™or. drag blcd<. re.a,.ab,v coupled to a>e support n~m».r; and 
rZ--up,ed »«e support ™mber for staging .he ,«d,ng s,.ev. 

valve- 

> ,ge. .ppara«.s fc rad,a», expanding and p.as.,ca,.y deforming an «^nda.,e «.Pu,ar 

member, comprising: 

: rr,~:: cu«,ng ..a .u.u,ar ™n*ar coupled fo .a -PPor. -nbert 
a„t pans,on dav,ce for radiaUy expanding and p.aa«ce.^ d,fo,™,ng .He ^bular 

mamuar coupled to th« support member, and 
an acU,a.or f.r displacing ». expansion device rela«ve ,0 «e support member. 

797. -me apparatus of claim 796, wherein the actuator comprises: 
a first actuator for pulling the expansion device; and 
a e«»nd actuator for pushing the expansion device, 
n 79» Theappara.usofCal,n796,wharelnmea».a,crcomprtsesmeans^r.ransfemng 

torsional loads between the support member and the expansion dev,ce. 
7fl9 The apperatus of Calm 797. v*ereln the first and second actuators comprise means 

SCO. The apparels o. dam, 796. whe^m the compHses a pUirall^r o, pistons 

posmoned within conespondlng piston chambers. 

801. An apparatus for radially «<pand,ng and plastically deforming an expendable tubular 

member, comprising: 

::ta„=.on device for radian, expanding and 'V — g 

member coupled to <tie support member, wherein the cutting device 

2.03 
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comprises; 



a support member; and sUDport member; and 

second posLion, U.e cuH,na e,.m»n.s engage *e ,ubu,.r „«,.b.r, 

tubular member. 

303. -~----rrr:;r:rr::rr::rj:.: 

being moved to the second position if the internal aiame 
less than a predetermintsd value. 

804. The apparatus of claim 801 . wherein the cutting elements comprise: 
a first set of cutting elements; and 

elements. 

BOS -n,. appa^ of Ca^ 804. Ir, the fl^t po.».=n. S,.t s,. o. =u«ng 

806 The apparatu. o, ..a.n, B04. «h.™in ,n ,he second p<.e«ion «,a se, o. o^ng 
r.ZL are ax,a„y a»gn«. w»h ma aacpnd sa, of cuWng alements. 

807. An appara*. «r rad,a„y e«^lng and p,a^=a„y de,=-n„ng an expanda.,a *.bu.ar 
member, comprising: 

a support member; support member and 

*4.- Ac.nr-^ fnr cuttmq the tubular member coupled to tne suppui 

anaJnrnrrerL::;^.and.gandp,as.ca,.da^^^ 

coupted to the support member; 
wherein the expansion device comprises: 

a support member; and 
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elements coupled to the support member. 



808. 



811. 



a plurality of movable expansion ^ 
The apparatus of claim 807, further comprising: 

In actuator coupled to the support member for moving the expans.on element. 

between a first position and a second position; 
Wherein in the Urst position, the expansion elements do not engage the tubular 

whereinTteTcond position, the expansion elements engage the tubular member. 

809 The apparatus Of Claim 308, further comprising: 

I senLr coupled to the support member for sensing the interna, d.ameter of the 
tubular rnember, 

• 10 Th, .pparatu. of cl.ir. 809, wh.«in *h. sensor pr.v,n« *e exparsion oten»p^ 
-v.d .o second po.,.^ . ^ IntBrn.. d„.e«r o, m, ^bular ^mbe, ,s 

less than a predetermined value. 

The apparatus of claim 808, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

.he .rs. J. of e^ana,o„ e,e™«B a.. <n««e.vad wi«, tt,e second se, of 

expansion elements. 

The apparatus of Calm 81 1 . wherein in the first position, the first set of expansion 
el. Jnl ar. not axially aligned with the second set of expansion elements. 

813 The apparatus of Calm 81 1 . wherein ir. the sacohd position, the «rst set of expansion 
Lments are axially aligned With the second s^ of expansion elements. 

814. An apparatus for radially expanding and plastically defonning an expandable tubular 
member, comprising: 

: ZCdXt; ou«,na ..e .ubu^r member coupled » ^ supp^be. a™, 
an expand de.oe for .d,a.y expanding and p^ca„y de,»nln„ ^ ^bu,ar n,ennbar 

coupled to the support member; 
wherein the expansion device comprises an adjustable expansion dev,ce. 

205 
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member, comprising: 

a support member. ^ ^^p^^^ member, and 

. ,o-^Rl5 wherein at least one Of me expar^sion devices comprises 
816. Tne apparatus of claim 815. wherein a 
an adjustable expansion device. 

enr. The apparatus of deim 815. wherein the .diustab-e expansion device compHses: 

a support member; and <-nunied to the support member, 

a plurality of movable expansion elements coupled to the pp 

818. The apparatus of claim 817, further --P^'^^^; ,,3^,,ts 
an actuator coupled to the support member for movng the expans 

v.»h.,ae.n a firat position and a second position; 
.herei:"CL. .e expansion elements do not en.a.e the tubular 

.herein";nT™d position, the expansion elements en.a.e the tubular member. 

5 319. The apparatus of claim 81 3, ^^J^^^^,,,^ .,..eter of the 

a sensor coupled to the support member for sensing 
tubular member. 

t .of claim 819 wherein the sensor prevents the expansion elements 
820. The apparatus of ^'-'"" l'^'^^ diameter of the tubular member is 

from being moved to the second position if the intern 
less than a predetermined value. 

821 . The apparatus of claim 81 8, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements: with the second set of 

Wherein the first set of expansion elements are mterleavea w 
expansion element- 
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..en^n,. «^ net a,lgn«> »«h th. ..=ond sa. o, expansion el.nn.n«. 

e:sLnlVa>d* *ned me ^ of expansion e,en,en«. 

member, comprising: 

::"nrL ..... expana^, en. p,ae.oe,„ <.e,onn,n« .u..ar 

^ ..^r^p:::"^^^^^^^^^ 

e^n:r«=r^reTro:;:l.....,n,.e...^^ 

B25 The apparatus of claim 824, wherein the cutting device comprises: 

: XXrrr L^n. .events coup.. . the support men.... 

^ w.erei:;l. .eccn. posl^on. tH. cutting element, engage the tu.u,.r — . 

e.r . The apparatus of Uain. 826. ^^^^^^ ^^^^^^^^^^^^ ,,,^eter of the 

a sensor coupled to the support member for sensing m 

tubular member. 

, 827 Wherein the sensor prevents the cutting elements from 

828. The apparatus of cla.m 827. v^^erein Jh ^^^^^^^ ^^^^^^ 
being moved to the second pos.faon if the internal diameter 

less than a predetermined value. 

829. The apparatus of claim 826. wherein the cutting elements comprise: 
a first set of cutting elements; and 

a second set of cutting ^ with the second set of cutting 

wherein the first set of cutting elements are intene^ 
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elements. 

S30. 



Th. apparatu. of claim B29. wherein in Une firs, posl«=r>. We 5rs, sc. of cutSno 

TH. apparatus o, da,m wherclr, ,n the saco.d pcs,.,on, .ha ... °f 
ara ax.a«y a.,gna. «l.h .ha sacOPd sa. C c„.«n3 ,„n,an.s. 

332. A„ appara^s .or ra.,a„y aKpa„.,n. and p^s.,ca,„ da.orm.ng an «<panda«a .u.u.=r 



member, comprising 

a support member; 



::r;:rr;c^n......u,ar.a..arc».p,^^^^^^ 

an axpansion davto for ,ad,a,,y axpanding and plaa.=ally da.orm.ng *a 
ag.PprXr^~--^^^^^^^^ 

a gripping .^^^h^^s a olurality of movable gripping elements. 

the gripping device compnses a plurality position; 

--^rrnarr:.=rreiTo;o.aoga.^ 

tubular member: and wherein, tne grippmy 
position. 

.33. An appa^ ^.a.^ ^^^^"^ and plasUoaUy deforming an axpandabta .uPu„r 
member, comprising: 

rZr:ri .or ^d,a,,y expanding and p.as««,. defon^lng «,e «..ar 

member coupled to the support member; 
an aCuX couplad .a *e ..ppor, mam.»rfoc d»p.a*. *e «.pans»n dev,oe 

relauve to ttie support member: and ,.rf,„»,a 

a sealing devio. for sealing an Interfaoe ««h me Uibular member coupled to me 

„.ere::: .-s an annolus de»,a3 between .e support member 
and the tubular member. 
.3.. An appara..s for rad«y e,<pand,ng and plas«cal^ defom.i„3 an expandable tobular 

member, comprising^ 

a support member; 
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oxp.n.,on .avice for ,adi* expanding and p,as.,=* do«™>ng .He »*uter 
member coupled to the support member, 
.„ .cturlp-l ma support .a„,.ar d^plaOn. .he axpans»n de.» 

relative to the support member; and 
a packer assembly coupled to the support member. 

835. The apparatus of claim 834, wherein the packer assembly comprises: 

:racK::rtro,.eviooforcontro.n.theopera«^ 
support member. 



836. 



The apparatus of claim 835, wherein the packer comprises: 

a support member defining a passage; ^^^u^r- 

Tsiiding sieeve valve movabiy positioned within the passage of the support 
member. 
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